Cephalically malpositioned lateral crura are a frequent cause of alar rim retraction during both primary and revision rhinoplasty.
T he position, size, and shape of the lower lateral cartilages plays an important role in the appearance of both the nasal tip and alar rim margins. While cephalic malposition of the lower lateral cartilages was initially described more than 30 years ago, 1, 2 release and repositioning of these cartilages has been something more recent. Cephalically oriented lower lateral cartilages are typically described as extending from the nasal tip complex toward the medial canthus rather than the lateral canthus, placing them approximately 30°from the midline rather than the more anatomically desirable 45°. This cephalic positioning generally results in supratip fullness and a bulbous appearance of the tip. In addition, it often causes deficient alar support that can lead to external nasal valve collapse, 3 and may manifest cosmetically as alar retraction. In a recent study, Constantian 4 found that most patients (68% of primary and 87% of secondary rhinoplasty patients) had alar cartilage malposition. In addition, Sepehr et al 5 demonstrated that cephalically positioned lateral crura can affect the results of various tip-altering maneuvers. It is also believed that alar cartilage malposition may predispose patients to unfavorable rhinoplasty results. 6 This may reflect failure to recognize the malposition deformity in primary cases and also the technical challenges involved in obtaining cosmetically pleasing symmetrical results with repositioning. By flattening and repositioning the lower lateral crura (with or without a lateral crural strut graft), the surgeon can improve the bulbous appearance of the nasal tip and rotate the cartilages into a more favorable position, with the caudal margin resting level to or more superficial than the cephalic margin. 7 Toriumi and Asher 8 recently published a thorough overview of the repositioning technique in which they aptly describe the tremendous power that it has, allowing surgeons to successfully correct deformities that were not previously correctable with traditional techniques. While a few recent studies have focused on the effect of lower lateral cartilage repositioning on nasal tip dynamics and volume, 4,9 no study to our knowledge has looked at the utility of repositioning to lower the alar rim with objective measurements.
Methods
A retrospective review of the rhinoplasty database of the senior author (A.S.F.) was performed to identify all patients who had undergone repositioning of the lateral crural portion of the lower lateral cartilages between 2007 and 2013. Because this was a retrospective research study conducted in a private institution and not an academic center, there was no institutional review board oversight. All of the research planning, strategies, and data collection were completed in accordance with the World Medical Association Declaration of Helsinki. 10 All of the included patient data for this study were gathered retrospectively, and the analysis and data collection had no bearing on patient outcomes. All patients provided informed consent for use of their photographs for data and research purposes prior to surgery, and all patients with photographs in this article have given specific consent to have their photographs published.
Only patients with standardized photographs taken preoperatively and at least 6 months postoperatively were included in the study. All photographs were taken by the senior author (A.S.F.) using a Nikon 105-m Macro lens and SB-29s Macro Speedlight in the same setting. Using Adobe Photoshop CS, all photographs were then analyzed blindly by 3 independent evaluators, and the values averaged.
To measure alar position, a modified Gunter classification system was used. 11 A line was first drawn from the anterior to the posterior apex of the nostril. A line perpendicular to this line was then drawn to the point of maximal alar retraction. 9 The angle as seen in Figure 1 was then measured and recorded by 3 blinded observers for all lateral view photographs, and the results averaged. The change in angle between preoperative and postoperative photographs was then calculated. Statistical analysis was conducted using a paired t test. , Schematically, a line is drawn from anterior to posterior nostril apex, after which a perpendicular line is drawn to the point of maximum retraction, and the anterior angle is then measured. B and C, Photographically, alar rim retraction measurements on lateral view before (B) and after (C) lateral crural repositioning demonstrate the use of the angle of the superior hemisphere as the objective measure of rim position.
Surgical Technique
All cases were performed via an external approach to the nose. After intraoperative determination by senior author (A.S.F.) that the lateral crus of the lower lateral cartilage needed to be repositioned, the vestibular skin was freed from the undersurface of the lateral crus and the lower lateral cartilage separated from its attachments to the upper lateral cartilage. Once the lateral crus was released, the determination was made whether a lateral crural strut graft was necessary. This decision was based on the strength and length of the lateral crural remnant. To maintain tip projection, it is crucial to refrain from advancing the lateral crura too far into their newly dissected pockets and shortening the length of the conceptual tripod legs. Therefore, the additional length afforded by a lateral crural strut graft is often necessary. Likewise, the distal end of the crus must be secured firmly into its pocket, and this is more easily facilitated by an extending strut graft. A more caudal alar pocket was then formed between the vestibular and external skin as far inferiorly (caudally) as possible. Using a 2-prong hook as counter-traction, we extended the pocket over the pyriform aperture beyond the alar lobule. The lateral crus was then repositioned into the pocket, ensuring that the distal end of the often delicate cartilage was not twisted or folded onto itself ( Figure 2) . Once repositioning was completed, the domal or sub-domal regions were secured to stabilize the position of the tip and the skin was closed.
Results
A total of 54 patients were identified during the 2007-2013 study period, all of whom had undergone open rhinoplasty with lateral crural repositioning, with postoperative photographs completed more than 6 months after surgery. There were a total of 102 hemi-noses because some patients had only unilateral repositioning performed. Of the 54 patients, 42 (79%) were women, and the average patient age was 41.3 years. Fortyfive (83%) of the cases were revision rhinoplasties, and the average time to obtaining postoperative photographs was 11.3 months ( Table 1) . Table 2 summarizes the results of the photographic analysis. When examining all patients who underwent repositioning, we found an overall decrease in the alar angle from 31.3°t o 24.5°, with a net decrease of 6.8°, which was demonstrated to be statistically significant (P < .001). There were 6 hemi-noses that had either rim grafts or composite grafts in addition to having repositioning performed. When these were excluded from analysis, we again found a statistically significant decrease in the alar angle of 6.6°(P < .001). Finally, when comparing the lateral views of those patients who had repositioning performed alone compared with those who also had a lateral crural strut graft, we saw a decrease of 6.9°(P < .001) and 6.7°degrees (P < .001), respectively. This demonstrates how powerful the repositioning maneuver alone is for the treatment of rim retraction, regardless of whether additional grafts are used.
Discussion
Repositioning of the lateral crura is a relatively recently described technique, and there are scant objective data supporting its effectiveness. A recent article by Toriumi and Asher 8 focuses on volumetric changes in the supratip resulting from repositioning but does not address alar rim retraction. Our study is the first to our knowledge to objectify lateral crural repositioning as an effective tool for lowering a retracted alar rim. Figure 3 shows full sets of preoperative and postoperative photographs from 2 patients who underwent lateral crural repositioning.
In this study, we analyzed the degree of alar rim lowering using a modified Gunter technique. This technique traditionally defines the alar-columellar relationship by measuring the distance between the point of maximum retraction on the alar rim to a line defining the long axis of the nostril. For the purposes of this study, we chose to measure the angle as shown in Figure 1 . This system of angle measurement was used rather than measuring the length of the maximum retraction line to avoid the necessity of expressing the length as a ratio, given photographic differences. Thus, the angle measured involves only the superior half of the nostril aperture and not the inferior, or columellar, portion. In addition, we chose not to measure columellar show directly in an attempt to eliminate some of the inherent confounding caused by additional columellaraltering maneuvers performed in many patients (eg, caudal septal extension graft, columellar strut). If a high alar rim results from a wide angle between a medial crus and its lateral crural counterpart, then narrowing that angle by rotating the lateral crus caudally would significantly lower the alar rim. Whether a patient has cephalically oriented cartilages as a result of prior surgery and wound contracture or due to hereditary factors, they will respond similarly to repositioning. If repositioning is not performed, and the remainder of the tip complex is extended and/or counterrotated, then alar rim retraction will certainly prevail postoperatively. In addition to refining a bulbous tip and correcting preoperative alar rim retraction, another important indication for lateral crural repositioning is to assist in preventing postoperative alar rim retraction when lengthening a short nose. In these cases, the scroll region must be separated, and the lateral crus positioned into its new, more caudal location.
Results from the present study clearly demonstrate that lateral crural repositioning is a powerful means of lowering the alar rim regardless of whether other grafts are used. Alexander et al 12 recently proposed an algorithm for handling alar rim retraction but did not report data with respect to lateral crural repositioning. As summarized in Table 2 , our data show that the effect of adding rim or composite grafts when concomitantly performing lateral crural repositioning adds a very small degree of additional effectiveness in rim lowering beyond the effect of the repositioning alone. Similarly, lateral crural strut grafts were used to help stabilize the lateral crura or add length to prevent a loss of tip projection and were not used to further lower the rims. When comparing the cases where lateral crural strut grafts were used to those without them, we found an actual decrease in the degree of rim lowering. This finding may represent a bias if those cases requiring lateral crural strut grafts had less substantial and wide lateral crura to begin with or if the pockets created for securing them needed to be wider and possibly more cephalically positioned. Any dead space might lend to upward displacement over time due to wound contracture. We acknowledge certain limitations in this study. A mean of 11.3 months of follow-up may not be long enough to address long-term wound contracture and how that might cause the alar rims to retract over time. Also, owing to the retrospective nature of this study, the data include cases where adjunctive grafts were used in addition to lateral crural repositioning, which is the variable we are assessing. We have separated the various groups to isolate the effects of repositioning alone, and its utility for lowering the alar rim is clear. We believe that lateral crural repositioning is especially useful in patients with anterior apex retraction, which is typically more difficult to correct with traditional rim-lowering techniques such as com- 
